Through the analysis of the definition of the duration of proper time a particle given by the lenghth of its world line, we show that there is no transitivity of the coordinatime time function derived from the definition, so there exists an ambiguity in the determination of the duration of the proper time for the particle.
The proper time of a free particle is referred to the reading of the clock attached on it. For a particle moving on spacetime manifold (M, g µν ), where the world line elment ds is given as
for i, j = 1, 2, 3, the duration of its proper time is defined by the lenghth of the world line element
where h 00 (x 0 ) = g 00 (x 0 , x i (x 0 )), h ij (x 0 ) = g ij (x 0 , x i (x 0 )), and x i = x i (x 0 ) is the trajectory of the particle observed in the coordinate system Σ : (x 0 , x 1 , x 2 , x 3 ). Eq. (2) indicates that the measure of the duration of proper time should be independent of the choice of coordinate system and, therefore, it also leads to the relation of the coordinate times between any a pair of coordinate system Σ and Σ ′ :
which defines a coordinate time function t = t(t ′ ). 
By the generalized glueing lemma proved in Appendix we immediately obtain a unique continuous time function t ′ = t ′ (t) in the range (t 0 , t) and, moreover, it satisfies
at every point of the range
Suppose there are three different systems Σ 1 , Σ 2 , and Σ 3 used to observe the motion of a particle. Without the loss of generality σ 1 is the system set up by the co-moving observor of the particle. From the previous result we can obtain the coordinate time
00 (x 2 )(dx
and that between Σ 1 , Σ 3 as
00 (x 3 )(dx
On the other hand, there is the relation of the world line element between the co-moving system of Σ 2 and the system Σ 3 :
Substituting Eq. (8) into Eq.(6), we obtain the following coordinate time relation:
00 (x 0 1 ))
With the relation Eq.(5), we finally get the implicit coordinate time function:
00 (x
where
Obviously it is a different coordinate time function from Eq.(7) with the factor A(x To illustrate the physical implication of the principle, we set up an imaginary experiment which involves quantum measurement correlation (EPR effect). Suppose a electron-positron couple with total spin zero is created but fails to form a bound state in an inertial system Σ in Minkovski spacetime, where the proper time of an observor is equalto its coordinate time (g 00 = 1). Their classical motions are in the same velocity but the opposite direction:
if Σ happen to be the mass center system. Let Σ 1 , Σ 2 the co-moving system of the electron and positron and the clocks attached to them are set zero simultaneiously with the clock in Σ at the moment the electron-positron couple is created. The wave functions of the particles in the co-moving systems are the follows [2] :
and
where χ1
In system Σ, their wave functions, which satisfy Dirac equation in a general system
can be obtained through Lorentz transformation:
is Lorentz transformation matrix of the coordinates and
The total wave function of the spin-zero system in Σ before any measurement to determine the spin state of any of the particles is
At a particular moment T 0 in Σ, which corresponds to
in Σ 1 , the observor in Σ 1 undertake a measurement of the spin state of the electron with the result, say s = + 1 2 , then the total wave function will collapse to ψ e,(1)
immediately, because of quantum measurement correlation (EPR effect). Therefore, in Σ 1 , the total wave function since the creation the electron-positron couple can be given as
In Σ, according to Lorentz transformation Eq.(15), the correspondent wave function becomes
Obviously, the moment of wave function collapse is determined by
On the other hand, the coordinate time function between Σ 1 and Σ 2 is given by
since the relative velocity of
. The total wave function in Σ 
